The supermarket industry in Estonia plays a significant role in growth of gross domestic product (GDP), as it constituted approximately 43% of total retail trade in 2015 and growth amounted to 36% during the period of 2010-2015. At the same time, the growth of shopping gross leasable area (GLA) in Estonia plays a significant role in supermarket saturation, because an increase in GLA leads to strong competition and disperses demand between all the retail players. The veracity of this research is supported by a sharp increase in the number of retail stores by different companies and supermarket chains. The purpose of this study is to analyse the formation of profit per employee of four major Estonian supermarket chains during the period 2010-2014 by using publicly available annual reports.
Introduction
Nowadays, shopping centres make life easier and are very important for economic growth, because domestic consumption plays an important role in gross domestic product (GDP) increase. There has been a significant increase in the net sales of the four major Estonian supermarket chains. According to the annual reports of the main supermarket chains in Estonia (for 2009-2014) , total sales grew by 33.5%. Also, it should be noted that shopping gross leasable area (GLA) plays a significant role in the retail sector, because the demand of the population is dispersed among all retailers if there is an increase of leasable area for retail trade. Accordingly, sales and profits in the same sector of individual stores and store chains decreases.
According to the "Cushman & Wakefield" report in 2014, the average gross shopping leasable area (GLA) in European Union was 250 square metres per 1,000 people. Some examples of GLA for developed economies in the European Union include Germany with 180, France with 370 and Sweden with 410 square metres per 1,000 people. At the same time, there were 460 square metres of retail space available in Estonia per 1,000 people (Cushman & Wakefield Research Publication, 2014, P. 18 ).
Based on 2013 data collected by DTZ, a privately owned commercial real estate firm, it can be seen from Figure 1 that total shopping centre floor-space per capita was 1,066 in Tallinn in 2011, while in Paris that value was equal to 192, in Berlin 402 and in Stockholm 869 (DTZ. European Retail Guide, 2013) . (DTZ, 2013, 9) It is important to note that the 2015 minimum monthly wage in Luxemburg was 1,900 EUR and in Norway was 2,650 EUR, while in Estonia it was only 390 EUR (European Commission, 2015) . Comparatively, nowadays Estonia is one of the leaders in the number of retail spaces per capita in Europe, but purchasing power in Estonia is 35% below the EU average (Eurostat, 2015) . Therefore, on the basis of an objective economic law that demand determines supply, it is possible to hypothesise that the trend of growth in sales and profits of major Estonian retailers could soon start to decline.
The veracity of this research is supported by the constant growth of retail trade in Estonia, with a sharp increase in the number of retail stores by different companies and supermarket chains. According to Statistics Estonia, it can be seen that retail sales, aside from motor vehicles and motorcycles, grew by 46.8% and amounted to 5,187.6 million euros in 2015 in comparison to 2010, when it was 3,531.9 million euros. (Statistics Estonia, 2016) Increasing competition between commercial enterprises requires the optimisation of business processes to improve efficiency, maximise profits and reduce costs. The purpose of this study is to analyse the formation of profit per employee in the Estonian supermarket industry during the period of 2010-2014 by using publicly available annual reports. The focus of this study is the four biggest supermarket chains on the Estonian market (Maxima, Selver, Prisma and Rimi). There will be two research questions investigated in this article: The research has been conducted based on audited annual reports available in the Estonian Commercial Register.
This article makes an empirical contribution to spreading the use of the efficiency matrix and its developments.
Study methods
The authors selected two methods: efficiency matrix analysis and the ranking of supermarket chains based on overall performance efficiency indicator (OPEI). Primarily, such methodology was chosen due to its multidimensional specifics. For example, Siimann and Alver (2015) in their article "On using an efficiency matrix in analysing profit per employeeˮ specified that matrix modeling could be used in different sectors and on many different levels. At the same time, they mentioned that the matrix model in comparison to other indicator systems gives a more systematic and comprehensive picture of a company's financial position and all financial ratios that are to be analysed in a clearly expressed relationship.
The idea of using an efficiency matrix when investigating the economic efficiency of companies was initially introduced by Estonian academician Uno Mereste in 1965. The initial methodology developed by Mereste has been developed further by Luur (1982) , Root (1983) , Mereste (1984 Mereste ( , 1987 , Alver and Järve (1989) , Volt (1989) , Sarap (1989) and Vensel (2001) . The selection and sequence of quantitative indicators plays an important role when compiling an efficiency matrix. Alver and Järve (1987) proposed a sequence of indicators in a way that a company's resources are converted through expenses into results.
Consequently, the authors of this research paper selected five indicators to include them in the efficiency matrix for the analysis of each selected supermarket chain (see table 1 ). Allowing for the specifics of the retail sector, the following indicators were included in the efficiency matrix.
The resource indicators include:
 Number of employees (E);  Machinery and equipment (M).
Expense indicator:
 Goods, materials and services (COGS, C).
Result indicators:
 Net sales (S);  Operating profit (P).
These resources indicators were selected that initially company hires employees and then purchases equipment and machinery for further activities. Equipment and machinery are reflected in initial cost (not depreciated) in the matrix model to eliminate differences in useful lives among supermarkets chains. COGS was selected as an expense indicator due to it having the highest proportion to sales, which varied depending on the supermarket chain from 76.2%
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where -profit per employee;
-machinery and equipment per employee; -COGS to Machinery;
-net sales to COGS; -profit margin.
To measure the impact of each component to change in profit per employee, component analysis was conducted using the ratios under main diagonal 2 .
The second method of the study was to rank the supermarket chains based on OPEI. According to research conducted by Uno Mereste (1984, 156) , the ranking of enterprises by OPEI can be conducted by using arithmetic means from the all indices of efficiency matrix under the main diagonal (Formula 2).
where I -indices of efficiency matrix; n -number of initial quantitative indicators.
At the same time, in his PhD thesis Root (1983) provided the ranking of enterprises by OPEI by using geometric mean from the indices of efficiency matrix variable composition (Formula 3):
According to Alver (2015, p. 12) , "OPEI can be used to compare enterprises based on the relative economic efficiency of their business activities. At the same time, OPEI can be used by ranking enterprises based on relative changes (dynamics) in the economic efficiency of their business activitiesˮ.
Results and discussion

Matrix Analysis
There were diverse developments in profit per employee (P/E) among supermarkets investigated during the period 2010-2014. According to calculations provided in tables 2 and 3, Selver had the highest profit per employee For Maxima, the biggest decrease in profit per employee (P/E) occurred in 2011, when operating profit per employee declined from 2.6 thousand euros per employee in 2010 to -2.53 thousand euros per employee in 2011. As can be concluded from the matrix (Table 2) , such a rapid decrease was caused by the P/S factor (96% impact to total change). A decrease in profit margin (P/S) from 2.6% to -2.8% was due to the impairment of tangible assets when Maxima sold 26 objects and other operating expenses increased. In 2012-2014, Maxima's profit per employee fluctuated between 0.93 and 1.02 thousand euros per employee. In 2013, a slight increase (from 0.93 to 1.02 th/employee) was driven by investments in machinery, which caused an increase in the M/E component. However, a decline in profit per employee in 2014 was again mainly influenced by a decrease in profit margin.
In Selver's case, the majority of changes in profit per employee can be explained by changes in profit margin. Selver had a major change in profit per employee in 2013, when profit per employee decreased from 6.38 to 3.33 thousand euros per employee (Table 2) . Such a decline was mainly caused by profit margin component as due to decrease of profit margin from 4% to 2%, profit per employee declined by 3.47 thousand euros per employee. This was mainly driven by share of materials and consumables growth to total sales in income statement.
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As with Selver, Rimi's changes in profit per employee can be mainly explained by profit margin factor (Table 3 ). In 2011-2013, Rimi was able to increase its profit per employee gradually from -1.63 to 1.45 thousand euros per th/employee due to gradual increase in net margin. In 2014, Rimi's profit per employee dropped from 1.45 in 2013 to 0.03 thousand euros per employee due to a decrease in the profit margin from 1% to 0%. This was mainly caused by the same factors, as in case with Selver (by growth in materials and consumables). It can be seen from income statement that compared to 2013 sales in 2014 increased by 0.6%, but materials and consumables increased by 1.62%, what is indicating about expansion activities and it were required additional materials, consumables and goods for the opening of the new stores.
Like Selver and Rimi, Prisma's changes in profit per employee were mainly driven by changes in profit margin. Prisma had the highest profit per employee and its increase in 2014 was driven by a favourable growth in profit margin (P/S) from 0.9% in 2013 to 3.2% in 2014. This was mainly driven by two factors. Firstly, sales increased by 6.5% in 2014, compared to 2013, while materials and consumables increased only by 5.5%, what is favourable. At the same time, it can be seen that materials and consumables share amounted 80.8% to total sales in 2014, while in 2013 it was 81.6%.
It can be concluded that the biggest impact on changes in profit per employee in 2010-2014 among all investigated companies was in the profit margin (P/S) component. As the net sales to COGS indicator was relatively stable, the changes in profit margin can mainly be explained by other elements that impact operating profit (e.g. how manpower and other operating expenses are managed).
Ranking of supermarket chains based on overall performance efficiency indicator (OPEI)
As Selver had the highest profit per employee for most of the years, the authors decided to take Selver as a base company for OPEI comparison with other supermarket chains and the calculated comparison matrices (i.e. Selver efficiency matrix components were divided by other supermarkets' matrix components of the same year). According to formula 2, the ∑I coefficient was calculated as a sum of all the components of the comparison matrix. According to OPEI calculated by arithmetic mean (Table 4) , the following findings can be revealed:
 Selver's performance efficiency was higher in comparison to Maxima, Rimi and Prisma during 2010-2013.  In 2014, Prisma had the highest performance efficiency (Selver had 17% lower performance efficiency compared to Prisma).
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